Short-time effects of neuroactive steroids on rat cortical Ca2+-ATPase activity.
Recent experimental evidence indicates that some steroid hormones, apart from their well-documented genomic actions, could produce non-genomic rapid effects, and are potent modulators of the plasma membrane proteins, including voltage- and ligand-operated ion channels or G protein-coupled receptors. Neuroactive steroids, 17beta-estradiol, testosterone, pregnenolone sulfate and dehydroepiandrosterone sulfate, after a short-time incubation directly modulated the activity of plasma membrane Ca2+-ATPase purified from synaptosomal membranes of rat cortex. The sulfate derivatives of dehydroepiandrosterone and pregnenolone applied at concentrations of 10-11-10-6 M, showed an inverted U-shape potency in the regulation of Ca2+-ATPase activity. At physiologically relevant concentrations (10-8-10-9 M) a maximal enhancement of the basal activity reached 200%. Testosterone (10-11-10-6 M) and 17beta-estradiol (10-12-10-9 M) caused a dose-dependent increase in the hydrolytic ability of Ca2+-ATPase, and the activity with the highest concentration of steroids reached 470% and 200%, respectively. All examined steroids decreased the stimulatory effect of a naturally existing activator of the calcium pump, calmodulin. The present study strongly suggests that the plasma membrane calcium pump could be one of the possible membrane targets for a non-genomic neuroactive steroid action.